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Abstract 
Background 
Research demonstrates that anxiety elevates the risk of blood donors experiencing adverse 
events, which in turn deters the performance of repeat blood donations. Identifying donors 
suffering from heightened state anxiety is important to assess the impact of evidence-based 
interventions. This study analyzed the appropriateness of a shortened version of the state 
subscale of the State-Trait Anxiety Inventory (STAI) in a blood donation context.  
Study design and methods   
STAI-State questionnaire data was collected from two separate samples of Australian blood 
donors (n= 919 and n=824 after cleaning). Responses to demographic, donation history and 
adverse reaction questions were also obtained. Identification of items and analysis was 
performed systematically to assess and compare internal reliability and content, construct, 
convergent and criterion validity of three potential short-form state anxiety scales.  
Results  
Of the three short-form scales tested, STAI-State 6-item scale demonstrated the best metric 
properties with the least number of items across both sample groups. Cronbach’s alpha was 
acceptable (α =.844 and α =.820), correlated positively with the original measure (r =.927 
and r =.931) and criterion-related variables, and maintained the two-dimension factorial 
structure of the original measure.  
Conclusion   
The 6-item short version of the STAI-State subscale presented the most reliable and valid 
scale for use with blood donors. A validated donor anxiety tool provides a standardized 
assessment and record of donor anxiety to gauge the effectiveness of ongoing efforts to 
enhance the donation experience. 
Keywords:  State anxiety, STAI, blood donation  
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INTRODUCTION 
Despite substantial research into the motivations and deterrents of blood donation1, donor 
retention is an ongoing challenge for blood donation organizations worldwide.2 For instance, 
approximately 40% of Australian blood donors fail to return within two years to donate 
again3. One well-established deterrent of future blood donations is the experience of adverse 
events (AEs).4-6 AEs can range from mild symptoms such as weakness or dizziness to more 
severe vasovagal reactions such as fainting.7 While there is a substantial body of literature 
documenting the physiological causes of AEs, and vasovagal reactions more specifically,8 
there is a growing body of evidence showing both donor fear and anxiety to be potent 
predictors of AEs.9-13 Research shows that blood donors with higher rates of pre-donation 
fear and anxiety have an elevated risk of experiencing AEs while donating. The experience of 
an AE, in turn, reduces donors’ intentions to return9, 14 and actual retention.15 Reliable 
measurement of these constructs is thus important to allow efficient development and testing 
of interventions.  
Fear and anxiety as anticipatory affective states 
In the blood donation context there have been a number of attempts to develop short 
measures to assess donors’ affect. France and colleagues12, 13, 16 have consistently 
demonstrated that fear is associated with the experience of AEs during the donation process, 
and that such reactions decrease the likelihood of repeat donation. Similarly Meade and 
colleagues7 found both fear and anxiety related to self-reported AEs; with fear being a 
stronger predictor for first-time donors over anxiety. However, anxiety was measured from a 
trait perspective (as a stable individual characteristic) rather than state anxiety (focus of the 
current study) which is situation specific related anxiety7. As a result, systematic efforts to 
assess fear through a screening tool have been made. Responses to the single fear-related 
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question ‘How afraid are you of having blood drawn from your arm?’ immediately before 
making a blood donation predicted the occurrence of an AE. However, critically, exposure to 
this question did not increase the likelihood of AEs among experienced12 or young donors.13 
While this measure provides an excellent assessment of fear stemming directly from the 
blood draw, it may not adequately assess other aspects of negative affect that prospective 
donors may experience.  
The 18-item donation fears inventory17 specifies that fear may have a broader base than just 
the blood draw. Specifically, in this context, fear in donors may stem from anticipation of 
feeling dizzy or faint, having a needle in their arm, or discovering that their health was poorer 
than expected. Further, several researchers have found both fear of blood and a fear of 
injections to predict the occurrence of AEs.14, 18-20 Fear may also be accompanied by anxiety, 
yet both France and colleagues’ single item measure12, 16 and Kowalsky and colleagues’ multi 
dimension inventory17 focus on fear rather than anxiety. 
However, fear and anxiety are unclearly delineated in the literature as separate constructs, 
and their potential independent role in blood donation behavior is not well understood. Based 
on distinctions in the literature, 21, 22 fear is defined as a mental state that results from the 
belief that a future danger is likely or certain to occur, whereas anxiety results from a state of 
uncertainty around whether a future event will result in a negative outcome.  Further, 
individuals experiencing innate fear will most often respond by avoiding the object of the 
fear, even if presented with evidence demonstrating the lack of immediate danger.22 
Therefore, donors preparing to make a blood donation who are not avoiding the object of fear 
but are rather overestimating the potential for threat may endorse feeling fearful when they 
are actually experiencing anxiety. In order to more accurately document the prospective 
donors affective state, it is suggested assessments and interventions should focus on 
measuring and reducing the different facets of donors’ state anxiety (e.g. tension, 
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nervousness, worry, apprehension, calmness and contentment)23 rather than attempting to 
measure and change underlying fears and avoidance behaviors. However, the relative 
importance of fear versus anxiety in the prediction of AEs has not been empirically 
examined. 
Assessing anxiety in blood donation 
Anxiety has most frequently been assessed through the Spielberger State-Trait Anxiety 
Inventory (STAI). State anxiety refers to a temporary affective state, caused by situational 
stress to an event or circumstance, while trait anxiety is a stable disposition to respond to 
stress with anxiety across varying situations.23 A focus on state anxiety is most appropriate 
because anxiety in blood donation is often directly related to concern over the donation 
procedure and is, as such, situation induced rather than reflecting an enduring donor 
characteristic. As such, interventions designed to reduce anxiety around donating blood are 
likely most effective with individuals experiencing state (situational) as opposed to trait 
(stable characteristic) anxiety.4, 24, 25  
The STAI-State scale comprises 20 items that are responded to on a 4-point Likert scale 
based on ‘how you feel right now, at this moment’. Half of these items are positively worded 
(anxiety-absent e.g., item 15 “I feel relaxed”), and the other half are negatively worded 
(anxiety-present e.g., item 3 “I feel tense”). The psychometric properties of the 20-item state 
anxiety scale have been extensively demonstrated in a number of contexts; including blood 
donation.26-34 However, with busy donor centers, measures comprising many items are 
cumbersome to administer and score, particularly when conducting randomized controlled 
trials or interventions that impact workload for donor center staff. Therefore a short form 
state anxiety scale with rigor and validity equal to the STAI-State scale is required.  
Justification for STAI-State short-form scale development in blood donation  
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Although shortened versions of the STAI-State scale have previously been used within blood 
donation contexts 9, 35, 36, these scales have not been developed using systematic or rigorous 
processes. Rather they have been developed based on either item-to-total correlations based 
on a single factor (consequently not evenly representing anxiety present and anxiety absent 
dimensions of STAI-State scale), or adapted from previously developed short-form STAI-
State anxiety measures.  
Validated shortened versions of the STAI-State anxiety scale have, however, been developed 
for use in other health domains, 37, 38 including critically ill patients39, general medical 
practice patients40, and pregnant women.41 Although all scales comprised 6 or 7 items, these 
shortened versions have not sampled identical items from the original 20-item STAI-State 
anxiety scale. This may be due to the fact that state anxiety is viewed as an emotional 
response to uncertainty of a potential threat. As such, the varying nature of the threat in any 
given context may result in different items from the original 20-item STAI being more or less 
relevant for different groups. For example, pregnant women and parents with newborns may 
suffer anticipatory anxiety around what the future will hold for their infants. In contrast, the 
anxiety-related circumstance for critically-ill and respiratory patients may be more immediate 
and physical in nature. 
The experience of anxiety in relation to blood donation may be different yet again. Unlike 
other situations for which shortened forms of the STAI-State anxiety scale have been 
developed, voluntary non-remunerated (VNR) blood donation – as a threatening situation – is 
one that the would-be donor chooses to engage with. Thus, the motivations for engaging in 
blood donation are very different to other behaviors (e.g. medical patients) where short form 
versions of the STAI-State anxiety scale have been developed. How such motivations 
contribute and relate to the type of anxiety experienced by donors versus individuals in other 
threatening contexts is unknown. The motivations underpinning VNR blood donation 
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coupled with the choice to engage with the anxiety provoking threat means that previously 
developed short-form scales are unlikely to be directly transferable to a blood donation 
context.  Therefore, the aim of this study was to systematically develop and assess a multi-
item short form of the STAI-State scale for use within the blood donation context. 
METHODS 
Sample 
Information on the samples included for analyses is available in Table 1. 
Participant recruitment sample 1 
Participants (n = 1,150) were recruited from mobile collection units in the greater Brisbane 
area between July 2009 and November 2010. First-time donors were recruited to participate 
in a study looking at the efficacy of a variety of interventions (e.g. water ingestion, applied 
muscle tension and controlled breathing) administered on their own or in conjunction with 
one another on the incidence of adverse events. Within this study participants were randomly 
allocated to one of the five intervention conditions or to the control condition. On consenting 
to participate, and prior to random allocation to intervention or control condition, these 
donors completed the 20-item state component of the STAI before their donation. All donors 
completed the 11-item Blood Donation Reactions Inventory (BDRI)7 after their donation. 
Correlational analyses between the BDRI and STAI scores were thus restricted to include 
donors allocated to the control/no intervention condition to avoid contamination from 
interventions. 
Participant recruitment sample 2 
Participants (n = 872) were recruited concurrently at two metropolitan donor centers in 
Sydney between February and October 2014. New (n =285) and returning (n =587) whole 
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blood donors aged between 18 and 30 years of age were recruited into a randomized 
controlled trial of vein visualization technology. Only donors who consented to undertake 
phlebotomy using vein visualization technologies participated in the study. Participants were 
randomized to one of two vein visualization devices or to a control arm and completed the 
questionnaire in the reception area of the donor center after their blood donation. The 
questionnaire consisted of the 20-item state component of the STAI, the 11-item BDRI, 
demographic questions and questions relating to phlebotomy success.  
Data cleaning 
For both datasets, data cleaning involved a two-step process. Firstly, respondents that were 
missing data (i.e. age, gender) were removed. Secondly, as donor state anxiety is estimated as 
a total score (not as a mean score across items23) which requires complete data on all items, 
cases missing data on anxiety items were removed. This was deemed appropriate due to the 
large sample size for both groups still being able to achieve statistical significance. In total 
232 cases from Sample 1 and 48 cases from Sample 2 were removed from the datasets (see 
Table 1). 
Sample characteristics can be found in Table 1. Sample 2 is slightly older than sample 1, 
while gender split is similar across both samples. State anxiety was lower in Sample 2 than 
Sample 1 which could be due to the higher proportion of repeat donors within this sample, as 
anxiety has been shown to be higher in new donors than repeat donors.7, 14 Further Sample 2 
reported experiencing fewer AEs than Sample 1, as indicated by the BDRI score. 
Statistical analysis procedure 
The guidelines for short-form development discussed by Smith and colleagues42 were 
addressed in the creation of the Blood Donor Anxiety Scale (BDAS) for a blood donation 
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context. The subsequent sections outline, in order, the analytical procedure that was followed 
and subsequent results for both samples. The copyright policy for the Spielberger STAI23 
restricts reproduction of the actual items in published material. Therefore, items are listed by 
item numbers as they appear in the original instrument. The complete version of the BDAS 
(including item labels) can be obtained from the authors on request. 
RESULTS 
Step 1: Ensure that the parent measure has been sufficiently validated for the intended 
purpose 
The psychometric properties of the parent measure for the current study, STAI-state, have 
been extensively demonstrated in past blood donation research.16, 27, 29 To investigate the 
underlying structure of the 20-item STAI-State anxiety scale within an Australian blood 
donation context, factor analysis using principal axis factoring extraction and varimax 
rotation was conducted. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 
high for both samples; confirming the suitability of the sample size.43 Furthermore, Bartlett’s 
Test of Sphericity indicated that the items were sufficiently interrelated (p < 0.001) and able 
to support a meaningful factor solution.44 Analysis of the factor loadings confirmed a two-
factor solution (see Appendix 1), with anxiety present and anxiety absent items loading onto 
their respective factor. Cross-loadings below the cut-off of .4 were suppressed to provide a 
clearer factor solution.45 An assessment of reliability using Cronbach’s alpha demonstrated 
the strong internal consistency of the instrument within Sample 1 (α=.894) and Sample 2 
(α=.893).  
Step 2: Identify items for short form  
Most often, only item-to-total correlations are used to identify items for a short-form scale. 
However, when the item sample is reduced, the content domain of the construct measurement 
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is also reduced; making it necessary to show that the construct is still being adequately 
represented.42 Further, both anxiety present and anxiety absent items need to be represented 
equally to reflect the original scale factor structure.46 Therefore, a content analysis was 
performed along with item-to-total correlations.  
Content analysis 
Anxiety is often considered a complex phenomenon consisting of cognitive, affective, 
behavioral and neurophysiological (somatic) dimensions.47, 48 Characterized by subjective 
feelings of tension, worry and contentment, the items included in the STAI-State anxiety 
scale appear to only measure the affective component of anxiety.23 Therefore, the content 
domain of the BDAS is also restricted to affective state anxiety.  
To assess content validity of the STAI-State scale as a measurement of anxiety, Okun and 
colleagues49 evaluated the items against eight criterion or criterion-based symptoms for 
anxiety, specified by the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV).50 
An example of a criterion is ‘excessive anxiety and worry’ and a criterion-based symptom 
could be restlessness. Of the 20-item STAI State scale, a total of 11 items matched criteria for 
anxiety; however specific items were not identified. Similarly, Ramanaiah and colleagues 
found seven items (1, 3, 5, 6, 12, 15, and 17) of the STAI-State scale to demonstrate high 
content saturation51. From these seven items, item 6 only just made the cut-off for high 
content saturation. Moreover, the item was deemed to more closely reflect criterion-based 
symptoms of depression (outlined by the DSM-IV e.g. depressed mood, markedly diminished 
interest) 50 than anxiety; therefore is not considered to be an appropriate measure of state 
anxiety in this study. Based on the content analysis presented above, six items (as indicated 
by an asterisk in Table 3) demonstrate high content saturation, and evenly represent the two 
factors of the STAI-State scale; anxiety absent and anxiety present. 
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Item-total correlation 
Based on the statistical methodology reported by Marteau and colleague41, STAI-State scale 
items were ranked according to their item-to-total correlation scores (see Table 2) relative to 
a factor (anxiety absent or anxiety present). In most cases, items with high item-total 
correlations corresponded to items identified as having high content saturation.49 Based on 
the item’s content validity as per the content analysis and item-total correlation parameter 
scores, an equal number of anxiety-absent and anxiety-present items were selected to create 
8- , 6-, and 4-item BDAS measures (see Table 3).  
Step 3: Determine short-form reliability 
Subsequently, internal consistency reliability of each of the three short-form versions, and the 
full version for comparison, were assessed by calculating their respective Cronbach alpha (α) 
coefficient (see Table 4), with coefficients above .7 considered acceptable.52 Although 
Cronbach’s α coefficient for each short-form was considered acceptable, the internal 
reliability of the BDAS-6 is substantially higher than the BDAS-4. 
Step 4: Determine short-form validity 
Finally, to ensure the short-form scale is an accurate measure of affective anxiety, construct, 
convergent and criterion validity was tested. 
Construct validity 
To ensure the original underlying factor structure has been preserved, factor analysis using 
principal axis factoring extraction and varimax rotation was conducted on each of the three 
short-forms. Analysis of the factor loadings confirmed a two-factor solution for each short-
form STAI-State scale (see Appendix 2 and 3); with anxiety present and anxiety absent items 
loading onto their respective factor in both sample 1 and sample 2. Item 1 in the BDAS-8 
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scale cross-loaded onto both factors, suggesting it is a candidate for deletion, and that BDAS-
6 provides a more workable factor solution.  
Convergent and criterion validity 
Showing adequate overlapping variance between a short and a full form is an important part 
of demonstrating the convergent validity of the short form, and a strong correlation between 
the two forms is essential to support an argument that the short form is valid. A correlation 
value above .9 is generally acceptable as a good indication of proportionality between 
scales53; thus high validity was demonstrated by all three short form scales (see Table 5). 
Validity was further tested using criterion-related evidence. Previous research demonstrates 
that higher levels of state anxiety are associated with higher rates of experiencing adverse 
reactions during the donation process.7, 9, 14   Therefore, it is expected that STAI-state items 
should correlate with a measure of adverse reactions. The BDRI 7 assesses subjective 
physiological reactions to blood donation, including faintness, dizziness, sweating and 
nausea.10, 34 As the BDRI was measured post-donation, only those donors within the 
control/no intervention condition of Sample 1 (n = 172), was used to correlate BDRI scores 
with pre-donation state anxiety scales to ensure the measure was uncontaminated by 
intervention conditions. Correlational results (see Table 5) demonstrate significant positive 
relationships between the full and short-form STAI-state anxiety scales and BDRI scores; that 
is, as state anxiety increases, donors are more likely to report experiencing AEs. However 
this was only significant for Sample 1, not Sample 2. This is most likely due to the 
simultaneous administration of the STAI and BDRI together post-donation in Sample 2.  
Further, research has shown that new blood donors are more likely to report experiencing 
anxiety and AEs.7, 14 This is also reflected in mean state anxiety scores between sample 1 and 
sample 2; where sample 2 has a much lower proportion of new donors and lower anxiety 
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score than sample 1. Therefore donor status was also included as an objective criterion to test 
scale validity in sample 2, with anxiety significantly negatively correlated with donor status; 
that is the fewer times an individual has donated, the higher their reported state-anxiety 
levels. These results demonstrate criterion validity of the full and short-form STAI-state 
anxiety scales.    
It is also important to note that the scale means show that, on average, anxiety scores for all 
short-form scales were slightly higher than for the full form scale (see Table 5). Repeated 
measures t-tests were performed to compare the mean scores for BDAS-6 and STAI-S-20, 
and the results of these indicated that the difference was significant for both Sample 1 
t(1724)= -6.958, p<.01 and Sample 2 t(1469) = -7.085, p<.01. This significant difference may 
likely reflect the item sampling strategy used. As noted, items included in the BDAS scales 
were selected to assess specific aspects of anxiety relevant to blood donors. In contrast, the 
STAI-S-20 may include items less relevant to blood donors, thus suppressing mean anxiety 
scores observed using this measure. Despite this difference in mean scores, however, the 
association between the BDRI and the full-form and short-form scales does not significantly 
differ (all zs<1.63, all ps>.10); demonstrating that, critically, the criterion validity is 
equivalent between the short- and full-form scales.  
 
DISCUSSION 
Based on the results presented, the STAI-State Anxiety scale23 can be reduced to a short-form 
scale for use in blood donation contexts without risking its psychometric properties. Using 
guidelines offered by Smith and colleagues42, items for BDAS-4, BDAS-6 and BDAS-8 were 
selected based on a thorough content analysis and item-total correlations to ensure the 
selections measured the intended construct and evenly reflected the two-dimension factor 
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structure (anxiety-present and anxiety-absent) of the original measure. Subsequently, each 
short-form scale was assessed for reliability and validity. According to these results, the 
BDAS-6 presented the most reliable and valid scale with the least number of items and good 
correlation coefficients with related constructs and its full-length form. The six-items selected 
cover 5 out of 8 domains of generalized anxiety disorder using matching methods.50 For 
example item 12 matches criterion of ‘excessive anxiety and worry’ and item 15 matches 
criterion based symptom of ‘irritability’.  
While all three short-form scales demonstrated good construct, convergent and criterion 
validity (preserving the psychometric properties of the full-length scale), reliability scores 
varied. A substantial increase in internal reliability was found between BDAS-4 to BDAS-6 
(.07 to .1 increase in Cronbach alpha score) but not such a difference between BDAS-6 to 
BDAS-8 (.02 increase). Further, factor analysis revealed BDAS-6 to have a clearer factor 
solution, free of cross-loading items. A six-item scale is also consistent with previous studies 
that demonstrated measurement rigor with short form STAI-State Anxiety scales. 37, 39, 41 
From a practical perspective, the identification of a shortened measure of blood donor state 
anxiety, potentially presents a valuable and more comprehensive alternative for research and 
in-center screening procedures than France and colleagues’ single-item measure of fear.12, 13 
While any addition to the donor selection questionnaire is contentious, the BDAS could 
eventually be used to assess pre-donation anxiety and allow for the quick identification of 
those at elevated risk of AEs. Extra support could then be offered to those donors identified 
to minimize AEs, and thus improve retention.54 For instance, the provision of educational 
material comprising donation coping information and distraction strategies55, communicated 
in a brochure, video26-28, or web-based format31 have all been found to attenuate donation 
related concerns, and should theoretically reduce the risk of AEs.  
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Limitations and future research 
In summary, the present study demonstrated that the STAI-State Anxiety scale can be 
reduced to a six-item short-form within a blood donation context without sacrificing 
psychometric properties of measurement. This was shown across two independent samples of 
blood donors. However, it is important to acknowledge several limitations of the current 
research that can be addressed in future research. The inclusion of another anxiety 
measurement scale, France and colleagues’ single item fear scale12, and a depression scale 
coupled with administration at different points during the donation process would allow 
convergent and divergent validity to be further evaluated. Evaluating both state anxiety and 
fear among blood donors in a single study would also make evident the relative importance of 
fear and anxiety as independent predictors of donors experiencing AEs.  In relation to the 
procedure followed for short-form scale development, reliability and validity testing of the 
short form scale was tested on the same administration as the original form in both sample 1 
and sample 2. Smith and colleagues recommend testing the short-form with an independent 
sample to demonstrate reliability and validity to avoid limitations associated with one-test 
administration, such as over-estimation of correlation overlap between the two forms because 
all responses to the items in the short-form are being counted twice.42 Although the impact of 
this was reduced by testing full-length and short-form scales on two independent samples, 
future research should compare results from two independent samples who complete either 
the full-length or short-form scale. Moreover, the two independent samples used in this study 
were composed of mainly young donors (16 to 30 years of age), reducing the potential 
representativeness of the sample and generalizability of the shortened state anxiety scale.   
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TABLES 
Table 1. Sample characteristics 
Variable Sample 1 Sample 2 
   
Size (n) 919 824 
Timing of Survey Pre-donation Post-donation 
Age  
Mean (sd.) 
Range 
 
19.48 (4.47) 
16 – 57 years 
 
23.86 (3.60) 
18 – 31 years 
Gender 
Male  
Female 
 
356 (38.7%) 
563 (61.3%) 
 
346 (42.0%) 
478 (58.0%) 
Donor Status 
New Donor 
Repeat Donor 
 
922 (100.0%) 
0 (0.0%) 
 
270 (32.8%) 
554 (67.2%) 
   
Anxiety Score (20=low anxiety; 80=high anxiety) 
Mean (sd.) 
Cronbach alpha (α) 
 
33.43 (9.54) 
.894 
 
26.54 (7.31) 
.893 
BDRI  
Mean of summated scores – severity (sd.) 
 
3.82 (5.41) 
 
1.48 (2.60) 
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Table 2. Item-Total Correlations 
 Item-Total Correlations 
 Sample 1 Sample 2 
   
Anxiety Absent (AA)   
Item 1 * .675 .679 
Item 2 .649 .528 
Item 5 * .627 .673 
Item 8 .598 .559 
Item 10 .701 .698 
Item 11 .607 .581 
Item 15 * .745 .758 
Item 16 .710 .687 
Item 19 .650 .701 
Item 20 .703 .698 
Cronbach’s Alpha (α) .907 .900 
Anxiety Present (AP)   
Item 3 * .580 .595 
Item 4 .521 .543 
Item 6 .351 .407 
Item 7 .416 .480 
Item 9 .592 .550 
Item 12 * .578 .604 
Item 13 .564 .589 
Item 14 .483 .499 
Item 17 * .323 .589 
Item 18 .350 .353 
   
Cronbach’s Alpha (α) .772 .829 
   
Note. * = items identified as having high content saturation; items in ‘bold’ indicate high item-total correlation 
  
 21 
Short state anxiety scale for blood donors 
Table 3. Proposed short form scales* 
4-item (BDAS-4) 6-item (BDAS-6) 8-item (BDAS-8) 
Anxiety Absent Anxiety Absent Anxiety Absent 
Item 15 Item 15  Item 15 
Item 16 Item 16  Item 16 
 Item 20  Item 20 
  Item 1 
   
Anxiety Present Anxiety Present Anxiety Present 
Item 3 Item 3  Item 3 
Item 12 Item 12  Item 12 
 Item 13  Item 13 
  Item 9 
 
* Although item 5 and item 17 were identified as having high content saturation, these items are synonymous 
with item 16 and item 9 respectively, which also rated higher on item-total correlation scores, and were 
subsequently included in place of items 5 and 17. Similarly, item 1 is synonymous with item 10 but was 
identified as having higher content saturation and thus included in place of item 10. 
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Table 4. Cronbach’s Alpha coefficients  
State-Anxiety Scale form Cronbach’s Alpha (α) 
 Sample 1 Sample 2 
STAI State 20-item full form .894 .893 
BDAS-4 .786 .745 
BDAS-6 .844 .820 
BDAS-8 .868 .835 
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Table 5. Pearson correlation coefficients  
 
Sample BDRI 
Donor 
Status 
20-item 8-item 6-item 4-item 
STAI-S-20 S1 .328** NA 
1 
   
 S2 .027 -.192**    
BDAS-8 S1 .299** NA .941** 
1 
 
 
 S2 .039 -.195** .951**  
BDAS-6 S1 .314** NA .927** .983** 
1 
 
 S2 .038 -.193** .931** .987**  
BDAS-4 S1 .259** NA .897** .959** 
.959** 
.970** 
1 
 S2 .038 -.195** .902** .967** 
        
Mean Score^ 
Std. Deviation 
S1 
  1.67 1.80 1.85 1.93 
  .48 .59 .62 .67 
S2 
  1.33 1.42 1.48 1.50 
  .37 .47 .53 .56 
        
*= p<0.05; **= p<0.01 
^ Calculated by dividing the total Anxiety score by the number of items to make scales comparable (scale 1 to 4) 
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Appendix 1 
Varimax rotated factor structure of the 20-item STAI-State Anxiety scale 
Item 
Loadings Sample 1 Loadings Sample 2 
Factor 1a Factor 2b Factor 1a Factor 2b 
     
Item 1  .698  .719  
Item 2 .635  .549  
Item 5  .641  .706  
Item 8  .617  .568  
Item 10  .723  .722  
Item 11  .629  .606  
Item 15  .766  .799  
Item 16  .713  .698  
Item 19  .660  .721  
Item 20 .697  .733  
Item 3  .526  .564 
Item 4  .583  .596 
Item 6  .485  .521 
Item 7  .518  .512 
Item 9  .564  .604 
Item 12 .494 .489 .417 .555 
Item 13  .518  .577 
Item 14   .581  .589 
Item 17  .291  .578 
Item 18  .452  .448 
     
Percentage of variance: 26.86% 14.61% 26.17% 16.37% 
KMO: .933 .910 
Bartlett’s Test of Sphericity: p=.000 p=.000 
Note. a = ‘anxiety absent’; b = ‘anxiety present’ 
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Appendix 2 
Factor analysis of the three short form STAI-State Anxiety scales (Sample 1) 
Item 
BDAS-4 BDAS-6 BDAS-8 
Factor 1a Factor 2b Factor 1a Factor 2b Factor 1a Factor 2b 
       
Item 15 .737  .664  .709  
Item 16 .698  .797  .779  
Item 20 -  .686  .679  
Item 1 -  -  .524 .480 
       
Item 3  .588  .609  .625 
Item 12  .770  .748  .753 
Item 13  -  .697  .661 
Item 9  -  -  .637 
       
Percentage of variance: 29.52% 29.75% 28.82% 28.96% 26.27% 28.84% 
       
KMO: .720 .828 .886 
Bartlett’s Test of Sphericity: p=.000 p=.000 p=.000 
Note. a = ‘anxiety absent’; b = ‘anxiety present’ 
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Appendix 3 
Factor analysis of the three short form STAI-State Anxiety scales (Sample 2) 
Item 
BDAS-4 BDAS-6 BDAS-8 
Factor 1a Factor 2b Factor 1a Factor 2b Factor 1a Factor 2b 
       
Item 15 .745  .723  .780  
Item 16 .725  .757  .736  
Item 20 -  .721  .711  
Item 1 -  -  .599 .429 
       
Item 3  .699  .600  .616 
Item 12  .717  .831  .751 
Item 13  -  .644  .681 
Item 9  -  -  .482 
       
Percentage of variance: 29.66 28.67% 29.11% 27.43% 27.50% 24.47% 
       
KMO: .672 .791 .850 
Bartlett’s Test of Sphericity: p=.000 p=.000 p=.000 
Note. a = ‘anxiety absent’; b = ‘anxiety present’ 
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